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114The training of ﬁremen
Michael Belkin, MD, Boston, MassAs a vascular surgeon who was born, raised, trained,
and now who has now practiced vascular surgery in
New England for 25 years, there can be no more mean-
ingful honor than to serve as President of the New
England Society for Vascular Surgery (NESVS). I consider
this the high point of my career, and I thank the members
of the society, my friends, and my colleagues for this hon-
or and privilege.
I presented my ﬁrst research paper to this society at the
Ninth Annual Meeting in 1982 at the Mount Washington
Hotel. Dr Charlie Bucknam was a vascular surgeon from
Hartford Hospital, and he got me involved in a project
when I was a third year Univeristy of Connecticut medical
student rotating on surgery at Hartford Hospital. The
paper was entitled “A comparison of OPG with carotid
angiography in the diagnosis of carotid artery disease”
and was presented at a breakfast session of papers. The
breakfast session wasn’t in the usual lecture hall but instead
was in a circular function room at the end of the building.
The speakers stood directly in the middle of the room with
only their blue diazo Kodachome slides and no podium or
microphone. It was trial by ﬁre for a fourth year medical
student, but I must confess I consider the presentation
before me today just as daunting.
The preparation of a meaningful presidential address is
challenging, and as one begins to prepare, they naturally
reﬂect on their profession, career, and mentors. If you
will indulge me for a moment, I would like to say a few
words about them. My father, Dr Joseph Belkin, was a
General Surgeon in New Britain, Connecticut. His formal
picture taken at his induction into the American College of
Surgeons in 1957 is shown in Fig 1. Long before a career in
surgery was on my radar screen, he instilled in me lessonsthe Division of Vascular and Endovascular Surgery, Brigham and
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4about dedication, respect, and responsibility. As I moved
towards surgery myself, I idolized him for his expertise
and his commitment to his patients and his trainees. I fully
expected to join him in practice until my interests turned
toward vascular surgery when I was a third year resident
at Hartford Hospital. I will have more to say about that
turn in a few minutes.
I trained with Dr John Mannick, Dr Andy Whittemore,
and Dr Craig Donaldson, at the Brigham as the John
Homans Fellow in Vascular Surgery from 1988 to 1989
(Fig 2). I cannot thank them enough for the many lessons
they taught me. Most everything I know in vascular sur-
gery comes from them, and every day I labor to pass these
same lessons down to our current medical students, resi-
dents, and fellows. My ﬁrst job after fellowship was at
New England Medical Center where Dr Thomas
O’Donnell was my Chief. The lessons I learned from him
about how to build a vascular practice and an academic
career have served me well. I would note with some sense
of pride that all four of these men have served as President
of this society, and it is humbling for me to stand before
you today in this same position. Thank you to all of them.
I also would like to take a moment to thank my part-
ners and colleagues at the Brigham who day-in and day-
out serve their patients and trainees with dedication and
excellence. You need a strong team in this business, and
they are. I am most proud of the fellows I have participated
in training. The rewards of practicing vascular surgery are
known to all of you, but for me, the privilege of training
these young men and women has made my job most fulﬁll-
ing. I am most proud to have them as my legacy.
As I contemplated the focus of my address, I labored
to come up with a topic I felt expert enough to talk
about. Having committed much of my energy and focus to
the training of the next generation of vascular surgeons, this
seemed like a natural topic to me. In this address, I will focus
on the strengths and weaknesses of or current training
pathways and how we might do things better moving
forward. Let me begin with a little historical perspective.
Of course, our founding fathers in vascular surgery had
no formal training. The Society for Vascular Surgery was
founded in 1947 with a primary goal “to encourage hospi-
tals to develop training programs for young surgeons in the
ﬁeld.” Nonetheless, in these early years, only informal
teaching occurred. These early days were the wild west of
vascular surgery, with intrepid and imaginative young
Fig 1. Dr Joseph Belkin, general surgeon fromNewBritain, Conn,
at his induction into the American College of Surgeons in 1957.
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new and exciting ﬁeld. Only meetings and the literature
supplied guidance. I mentioned earlier that I gave my ﬁrst
paper to the NESVS in 1982. That year, Dr Roger
Weisman was the president of our society. He was the
pioneer vascular surgeon in northern New England and a
founding member of our society. He gave his address
about 90 minutes after the breakfast session, and I had
ﬁnally settled down to the point where I could listen. In
his address, he spoke about the early days of Vascular Sur-
gery. He said:“Like many who entered the ﬁeld of vascular surgery in the
1950s, I found an uncharted course with few guidelines, lit-
tle or no special equipment or materials, and only a rudi-
mentary understanding of the causes and nature of the
pathologic processes for which more satisfactory therapy
was needed.”1There were well documented successes such as the
ﬁrst carotid endarterectomy in 1954 and the ﬁrst abdominal
aortic aneurysm repair with a homograft in 1951 and then a
prosthetic graft in 1953. The ﬁrst reversed saphenous vein
graft was done in 1951. There were also some less well-documented failures such as the technique of endarterec-
tomy and plication for abdominal aortic aneurysm described
byE.J.Wylie, the use of sympathectomy for claudication, and
the early vascular application of tissue engineering of femoral
popliteal bypass grafts with the Sparks Mandrel.
There were few mentors in vascular surgery, and many
surgeons had none. It is interesting to consider how sur-
geons were attracted to the ﬁeld. As an example, consider
the background of my mentor Dr John Mannick. He
entered the general surgery residency at Massachusetts
General Hospital (MGH) in 1954, at which time Dr
Michael Debakey was the acting Chairman (the standing
Chair, Dr Churchill, had suffered a stroke). His Chief Resi-
dent his intern year was Dr Stanley Crawford, and he spent
two rotations on Dr Robert Linton’s service. Debakey,
Linton, and Crawford surely sounds like a mentorship
lineup that would guarantee a career in the new ﬁeld of
vascular surgery. But when Dr David Hume recruited
Dr Mannick and Dr Robert Eghdal to join him in a new ac-
ademic department at the University of Virginia, his career
path was not yet determined. Late in his ﬁrst year at
Virginia, Dr Hume brought his two young surgeons into
his ofﬁce and told them he needed one of them to specialize
in hepatobiliary surgery and one in the new ﬁeld of vascular
surgery. There being no expressed preference, Dr Hume
ﬂipped a coin, and fortunately for us all, but for me in
particular, Dr Mannick was assigned vascular surgery.
Vascular surgery training in these early days consisted
of informal apprenticeships offered by leaders in the ﬁeld
like Dr Robert Linton at MGH and Dr Wylie Barker
from the University of California e Los Angeles
(UCLA). The ﬁrst widely recognized formal 1-year
vascular fellow was Dr Malcolm Perry. Dr Thomas Shires
had recruited him to Southwestern. Although best known
as a leader in American Vascular Surgery, he was also
known for being the Surgical Attending (only a few
months in practice) in the ER at Parkland Hospital who
cared for President Kennedy the day he was fatally
wounded. He never spoke much about that experience.
When Perry agreed to stay in Dallas, another leader in
vascular surgery, Dr Jesse Thompson, who was at Baylor,
graciously helped Dr Perry ﬁnd a fellowship. He wrote to
his friend Dr E.J. Wyile from the University of California e
San Francisco (UCSF). Drs Wylie and Perry met at the
Society for Vascular Surgery (SVS) meeting in 1961.2
Dr Wylie offered Dr Perry a fellowship but summarily
told him, “There is no money for it.” Dr Perry served as
the vascular fellow at UCSF from 1962 to 1963. There,
he was initially met with what he described as “undisguised
hostility” from the general surgery residents on the service.
These residents remarkably included Dr Wesley Moore and
Dr Ronald Stoney. Dr Perry spent three days a week in the
operating room (OR), attended Dr Wylie’s clinic, ran
vascular conference, and did research on renal ischemia.
Throughout the 1960s, a larger number of vascular fel-
lowships opened throughout the country. With no guide-
lines, curriculum, or governing body, these fellowships
were widely disparate in structure and quality, and the
Fig 2. Mentors: Dr John Mannick (upper left); Dr Andy Whittemore (upper right); Dr Craig Donaldson (lower left);
and Dr Thomas O’Donnell (lower right).
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Dr Andrew Dale performed a survey of American training
programs and noted that, “in most hospitals, vascular
training is either nonexistent or haphazard and only occa-
sionally is it well organized.”3 The spectrum of quality of
vascular surgeons and the care they rendered became a prob-
lem nationwide.
In an effort to optimize the quality and resource
utilization for cardiovascular care, President Johnson in
1970 established the Intersociety Commission for Heart
Disease Resources. In 1971, the Vascular Surgery
Resources Subcommittee was established and was headed
by Dr James DeWeese, Dr James Foster, and Dr William
Blaisdell. They identiﬁed the lack of effective training as
the number one problem in American Vascular Surgery
care. The subcommittee wrote, “We believe the factors
most responsible for the quality of vascular surgery are the
judgment and technical skills of the surgeon, both developed
through properly supervised training and experience.”4 The
subcommittee created a document entitled “The Essentialsof a Vascular Training Program,” which, for the ﬁrst time,
codiﬁed the methods, duration, and scope of training, as
well as organization and staff requirements.
The American Board of Surgery (ABS) and the Joint
Council of the Vascular Societies appointed a subcommit-
tee to examine, for the ﬁrst time, certiﬁcation of vascular
surgeons. The subcommittee, consisting of Drs Wylie,
Szilagyi, and Thompson, recommended vascular surgeon
certiﬁcation in 1972. The American Council of Surgeons
(ACS) approved the concept, but the ABS promptly tabled
the issue under pressure from general surgeons who feared
loss of vascular surgery as a fundamental part of their spe-
cialty. Over the next 5 years, there was much negotiating
and revision of the “Essentials of Training” document,
and in 1977, the ABS approved the “Essentials” document
and the principle of “Special Certiﬁcation in Vascular Sur-
gery within General Surgery.” The Residency Review Com-
mittees (RRCs) approved the plan, and everything seemed
aligned for certiﬁcation of vascular surgeons. When the
RRCs went before the American Medical Association
JOURNAL OF VASCULAR SURGERY
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the American Board of Thoracic Surgery (ABTS) and their
RRC killed it, with the cardiothoracic surgeons now
feeling threatened by vascular certiﬁcation. The ABS
promptly deferred back to the Joint Council to move for-
ward with vascular training and certiﬁcation on their own.
In 1979, the Joint Council appointed the “Program Evalu-
ation and Endorsement Committee” known as PEEC.
PEEC adopted the “Essentials” document and initially
approved 17 training programs, increasing to 52 by 1982.
When I was a medical student on surgery at Hartford
Hospital, Dr James Gallagher, a member of our society,
was a chief resident who I admired very much. When he
ﬁnished, he went off to one of these early PEEC-approved
programs at Henry Ford Hospital and trained under
Dr Emeric Szalgyi. He then came back to Hartford when
I was a junior resident. I believe he was the ﬁrst surgeon
at Hartford to focus his practice solely on Vascular Surgery,
and I was very impressed by his skill and knowledge. One
day, when I was a third year on his service, we were called
urgently to an OR where the urologists had suffered a mis-
adventure with the renal vein and vena cava. With calmness
and remarkable expertise, he quickly controlled and
repaired the problem. As we left the room the urologist
remarked, “You guys are the ﬁremen of the OR.” Although
it is difﬁcult to pinpoint the moment we all chose our career
path, I have always considered that to be the moment that I
decided to become a vascular surgeon. I wanted to be a
ﬁreman of the OR. I wanted to be that broadly trained
expert technical surgeon who others turned to at the darkest
moments. I will come back to this theme later.
The new PEEC-approved vascular surgery fellowships
were extremely successful, and negotiations between the
Joint Council, ABS, ABTS, and American Board of Medi-
cal Specialties (ABMS) continued, and in 1982, the ﬁrst 14
certiﬁcates for vascular surgery were granted. Dr Jack
Wylie, in recognition of his consistent support for and lead-
ership in vascular training, received certiﬁcate #1. There
was a short period where established vascular surgeons
with appropriate case counts and expertise could receive
the certiﬁcate, but that door closed in 1984, after which
the only path to certiﬁcation was through completing an
accredited fellowship. The name of the certiﬁcate was
then changed to “Added Qualiﬁcations in General Vascular
Surgery.”
The next 15 years were quite successful in the world of
vascular surgery training. To date, 3344 surgeons have
been certiﬁed with 2049 recertifying. A total of 793 sur-
geons have recertiﬁed twice and 81 three times.
Beginning in 1996, however, tensions between vascular
surgery and the ABS began to mount, and the leadership of
vascular surgery began a movement to separate from the
ABS completely and to form an Independent Board. Count-
less Presidential addresses have been devoted to this topic,
and I will not spend much time on it other than to note
that, although this initiative never came to fruition, it created
a sea change in the emergence of vascular surgery as an inde-
pendent specialty. This period coincided with a number ofnew challenges to vascular surgery. Although we were a
mature specialty employing open, endovascular, andmedical
therapies, we lacked recognition as an independent specialty.
By the time we won our ﬁght with general surgery, it was a
bit anticlimactic, as it had become clear the real threats to
our specialty were cardiology and interventional radiology.
As successful as our training programs had been, we
suddenly had difﬁculty in ﬁlling our positions. The appli-
cant pool was falling, with 23% of programs going unﬁlled
in 2005. We found ourselves increasingly dependent on in-
ternational graduates to ﬁll our ranks. We had among the
lowest percentage of female trainees among all surgical spe-
cialties. It was argued that the 5þ2 pathway was now
failing because it was too unfocused, involved too much
irrelevant training, and took too long. The Association of
Program Directors in Vascular Surgery (APVDS) went
into full crisis mode trying to understand the reasons we
were failing and to ﬁnd a way forward. I personally never
accepted many of these arguments about general surgery
training, as I felt my general surgery experience informed
everything that I learned and did later. Most every estab-
lished vascular surgeon I knew felt exactly the same way.
It was correctly argued, however, that there was a
generational difference with new trainees. Although our
trainees admired us, they did not want to be like us.
Although we recognized this generational effect, most of
us did not like it. It is telling that, to this day, one of the
strongest endorsements we can write or read about a
young woman’s or man’s qualiﬁcations for vascular fellow-
ship is to note that they are a “throwback” to an earlier,
somehow superior generation. Interestingly, if you review
the literature and Internet, there are similar generational
effects in the training of modern ﬁreﬁghters.
An Editorial from the journal “FireRescue,” written by
the Ontario Fire Chief, noted:“How do these kids who’ve become so accustomed to all of this
instant gratiﬁcation ﬁt into the ﬁre service? Well, from
what I’ve seen, it can be a challenge. Oftentimes, the ﬁre ser-
vice doesn’t lend itself to an instantly happy, warm, and
fuzzy mentality. The ﬁre service follows traditions that
can be monotonous and inefﬁcient, but we do things a
certain way because that’s how we’ve done them forever,
and changing them would be sacrilegious. These things often
involve the little details of the job or everyday practices that
seem to follow generations of ﬁreﬁghters.”5The parallels are remarkable. Considerable efforts were
undertaken to design a training option that was more efﬁ-
cient, focused, ﬂexible, and shorter than our traditional
5þ2 pathway to vascular surgery training. We sought a
new training pathway that would increase independence
from general surgery training while simultaneously
increasing the attractiveness of vascular surgery training.
Concurrently with these efforts, a number of new agendas
around certiﬁcation were aggressively pushed through by
the vascular surgery leadership. The ABS and the Vascular
Sub-Board proposed a “Primary Certiﬁcate for Vascular Sur-
gery,” which was approved by the Accreditation Council for
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approved vascular surgery as a primary specialty in 2004.
For the ﬁrst time, theABS certiﬁcate simply stated, “Certiﬁed
in Vascular Surgery,” with no reference to general surgery.
This work paved the way for approval of the new integrated
0þ5 residency in vascular surgery. For the ﬁrst time, medical
students could be recruited directly into vascular surgery
training without preliminary general surgery training or a
need for general surgery boards. The program was designed
to offer 2 years of core surgical training followed by 3 years of
vascular training. Year 5 would be the equivalent of a Chief
Residency year. Although the traditional 5þ2 program re-
mains the most common pathway to vascular surgery
training, the new pathway has quickly gained traction,
growing rapidly to 40 programs and 47 positions for the
2013 match.
In its ﬁrst years, the integrated 0þ5 vascular residency
has proven to be fairly competitive with signiﬁcantly more
applicants than available positions. We have been as suc-
cessful at attracting American medical school graduates as
the most competitive residency programs. The 0þ5 appli-
cants have also proven to be highly accomplished with
very strong medical school records.6
A recent survey of vascular trainees conducted by the
Association of Program Directors in Vascular Surgery
(APDVS) has shown differences between the 0þ5 and
5þ2 trainees.7 The 0þ5 trainees chose programs primarily
based on perceived atmosphere, whereas the 5þ2 trainees
focused primarily on clinical volume. The new trainees pre-
fer condensed texts and online resources, while the tradi-
tional trainees preferred standard textbooks. Support for
simulation training was stronger among the 0þ5 trainees.
The new trainees strongly felt the 80-hour work reduced
fatigue, while the traditional fellows more often felt it
was detrimental to their training and patient care. The ﬁrst
graduates of this new pathway ﬁnished in 2012, and there
is little data as of yet about how these young graduates
compare to the 5þ2 graduates.
The new 0þ5 residency pathway holds great potential
for future trainees, but I have several concerns. First,
despite our best efforts to get the word out about the value
and attractiveness of our profession, only a minority of
American medical students get any signiﬁcant exposure to
vascular surgery. Certainly, at Harvard Medical School,
where I have the privilege of teaching third and fourth
year students, the great majority of students do not rotate
on Vascular Surgery during the third year. Lack of expo-
sure to vascular surgery is a critical problem as the ratio
of U.S. applicants to vascular positions was initially high
but has now fallen to roughly 1:1. There will be at least
seven more positions for the 2014 match. With this
continued growth, we will again face unﬁlled positions.
Furthermore, in-depth exposure is essential for students
to know if vascular surgery is right for them and if they
are right for us. Vascular surgery is hard work, and the
technical demands are great. It certainly is not the best
career path for most general surgery residents, let alone
most medical students. It is critical to both the traineesand our profession that these students make well-
informed decisions.
A second concern is that the integrated 0þ5 programs
will negatively impact on our ability to recruit into the
5þ2 programs. Vascular surgery is no longer considered a
primary component of General Surgery, and the decreased
exposure of general surgery residents to open vascular cases
has been well-documented.8,9 As 0þ5 programs proliferate,
the general surgery resident’s exposure to vascular surgery
may suffer even more as there will be more mouths to feed
at the open vascular surgery trough. While some vascular
surgeons do not see this as a problem, I, for one, believe it
is. General surgeons are not our competitors, and each
and every one of them will be a better surgeon for the
vascular surgery cases they see and do during training.
More importantly, as general surgery residents become
marginalized on our services, they may not be attracted
into our profession. I see that as a major loss as I continue
to believe that young, undifferentiated, general surgery res-
idents remain the most qualiﬁed and best-suited group to
draw to our profession. How many of you knew on
entering your general surgery residencies that you would
become vascular surgeons? Very few, I suspect. To this
day, one of my greatest pleasures is when I see one of
my third year general surgery residents have their own
“ﬁreﬁghter moment” when I am taking them through a ca-
rotid endarterectomy.
My ﬁnal and most signiﬁcant concern relates to open
surgical training. These 0þ5 trainees will not have the
wide spectrum of transferrable technical skills gained during
General Surgery residency. If a trainee enters a program
heavily focused on endovascular therapy, it is unlikely
they will gain the broad operative training necessary to be
a conﬁdent and competent open vascular surgeon. The
Table demonstrates the aggregate open operative experi-
ence for the ﬁrst 13 0þ5 residents who have completed
their training across the nation and applied to the ABS to
take the qualifying examination for vascular surgery. During
the ﬁrst 2 years of core training, they did only an average of
51 open general surgery cases. During their subsequent
3 years of training, they did an average of 232 open arterial
vascular cases.10 Is this enough open surgery training to
handle the complexities of vascular surgery? Will these sur-
geons always choose the endovascular approach, not
because it is best, but because that is what they are comfort-
able with? Will they be able to answer the call when a sur-
gical oncologist gets into the retrohepatic vena cava? Will
they be able to be a ﬁreﬁghter of the OR?
Open vascular surgery, despite predictions to the con-
trary, is not going away in the foreseeable future. We must
be sure our next generation of vascular surgeons is trained
in, understands, and embraces these essential open surgical
skills. This is what differentiates us as vascular surgeons.
Without these skills, we are no different or more qualiﬁed
than any other catheter-yielding clinician.
Despite my belief that attracting general surgery
residents into our specialty remains essential for the long-
term health of vascular surgery, the standard 5þ2
Table. Aggregate open surgery case log experience
reported to the American Board of Surgery (ABS) for the
ﬁrst 13 graduates of the integrated 0þ5 vascular surgery
residency
Mean Median Range
Open core surgery
Skin/soft tissue 7.5 7 2-19
Head/neck 2.1 2 1-6
Breast 3 2 0-9
Alimentary tract 10.5 12 0-26
Abdomen (excluding
hernia)
3 2 1-11
Thoracic 15.8 11 1-41
Transplant 7.4 2 0-36
Trauma 2.1 2 0-5
Total core 51.3 48 12-95
Open arterial surgery
Abdominal aortic aneurysm 16.9 13 8-38
Other aneurysm 15.1 10 3-34
Cerebrovascular 62.2 56 32-133
Aorto-iliac endarterectomy 5.2 3 0-17
Aorto-iliac/femoral bypass 9.9 9 1-26
Excise infected graft 5.3 4 0-15
Femoral distal bypass 49.5 40 20-79
Embolectomy 10.5 9 4-19
Mesenteric 4.2 4 1-9
Upper extremity 6.8 8 0-10
Extra-anatomic 12.5 12 3-30
Trauma 13.3 12 6-22
Miscellaneous 20.4 15 4-61
Arterial total 231.7 201 142-372
JOURNAL OF VASCULAR SURGERY
Volume 59, Number 4 Belkin 1149traditional pathway is not without growing problems and
challenges. For many years, vascular programs could count
on attracting fully trained competent surgeons out of gen-
eral surgery residency who were easily turned into expert
vascular surgeons with one or two years of vascular surgery
“grad school.” Those days are gone or are at least rapidly
disappearing. Whether it is due to the 80-hour work
week, changes in the medical legal environment, the prolif-
eration of laparoscopic surgery, or a list of other factors, the
quality of the ﬁnished product we receive from general sur-
gery programs is not the same. Make no mistake; these are
bright, dedicated, hardworking individuals. They just sim-
ply have not had the operative experience and indepen-
dence that characterized past generations of general
surgery graduates. The decline in general surgery training
is not lost on the general surgery community themselves.
In a provocative Presidential address before the Central
Surgical Society, entitled “Why Johnny cannot operate,”
Dr Richard Bell, past President of the ABS, discussed the
weaknesses of current general surgical training.11 He
pointed out that the cognitive psychologist Dr K. Anders
Ericsson, an expert in psychomotor competence, has deter-
mined that it takes 10,000 hours of focused practice to
become an expert in complex tasks. Unfortunately, various
estimates have determined that general surgery residents
perform approximately 1150 hours on index surgeries
and 2750 hours total in the OR as surgeon.11,12When Dr Bell surveyed General Surgery program di-
rectors, they identiﬁed 121 operations considered essential
to training.13 When the authors reviewed the ABS case log
experience of General surgery residents in 2005 for these
121 essential cases, the results were sobering. The most
common operation reported by residents, not surprisingly,
was laparoscopic cholecystectomy at 84. More striking,
however, is that the mean number for the 38th essential
procedure was ﬁve, and by the 74th procedure, the mean
number was two. For half of these essential operations,
the most commonly reported number was 0.
The inadequacies of general surgery training are appar-
ently obvious to the trainees themselves, as 80% go on to
fellowship training programs such as vascular surgery, in
large part to acquire the competence and expertise to
become a conﬁdent, completely trained surgeon.14 Unfor-
tunately, when these General Surgery residents arrive at
their fellowships, they are often ill-prepared. Just this month
in the Annals of Surgery, the Fellowship Council in General
Surgery published a study presented at the American Surgi-
cal on the preparedness of General Surgery graduates on en-
try into general surgery fellowships.15 The study was based
on a survey of program directors with a 63% response rate.
The study identiﬁed serious deﬁciencies in the domains of
independent practice ability, patient responsibility, and
some motor skills. More speciﬁcally, 21% of fellows arrived
ill-prepared for the OR, 38% demonstrated lack of patient
ownership, 66% were unable to operate unsupervised for
30 minutes, 28% were not familiar with therapeutic options,
and 24% did not recognize early signs of complications.
Clearly, the days in which we could routinely rely onGeneral
Surgery programs to send us completely trained expert
young surgeons for focused vascular training are gone.
I have reviewed what I consider to be some of the sig-
niﬁcant advantages and disadvantages of the two current
training pathways for vascular surgery. While both have
the ability to train outstanding young vascular surgeons,
moving forward, both have potential drawbacks that in
my opinion may create increasing challenges for our profes-
sion. What then is another way forward?
A small modiﬁcation of a current dormant pathway
may offer new beneﬁts. When the 0þ5 pathway was
approved in 2005, the RRCs also approved a 3þ3 path-
way in which medical students were recruited out of
medical school directly into vascular surgery programs
that consisted of 3 years of general surgery followed by
3 years of vascular training. It was quickly recognized
that this approach offered no signiﬁcant beneﬁts over the
0þ5 integrated pathway and to my knowledge, it has never
been employed. In order to reinvigorate this pathway and
address some of the disadvantages of our current training
options, I would propose that we be able to recruit current
residents out of general surgery programs after 3 years
of training into a 3-year vascular surgery programs. Like
the 0þ5 pathway, this would only lead to Board Certiﬁca-
tion in Vascular Surgery. As our current 0þ5 residents,
these residents would be required to pass the Surgical Prin-
ciples Exam prior to sitting for their Vascular Boards.
Fig 3. The modular model of surgical training proposed by the Blue Ribbon Committee on Surgical Education in
2005. From Debas et al.16
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and foremost, it will give these young surgeons the oppor-
tunity to make an informed decision and career choice
based on experience gleaned during their vascular rota-
tions. These rotations will undoubtedly be stronger as it
will be incumbent on us to attract them into our programs.
It also gives us the opportunity to attract young general
surgery residents who have the attitude and aptitude to
succeed in our most demanding of professions. I believe
these residents would be particularly well qualiﬁed for
vascular training. In many General Surgical programs, the
third year is where their surgical experience rapidly grows,
and therefore, the additional year of core training may
greatly enrich their experience beyond that of the 0þ5
core. For general surgery residents who choose vascular
surgery as a career, this pathway has the advantage
increasing the focus of their training, while at the same
time decreasing overall training by a year compared with
the 5þ2 pathway. This 3þ3 training pathway would offer
more focus and concentrated training than the middle of
the road 4þ2 early specialization track, which has never
been widely adopted. The experience lost as senior general
residents would be a justiﬁable sacriﬁce given the advan-
tages I have outlined and the decreasing value of general
surgery training I have already discussed. Curricula would
be developed to insure our senior vascular trainees receivedexposure to complex abdominal surgery, trauma care, and
other core aspects fundamental to vascular surgery. Finally,
at a time when national funding for postgraduate positions
is strictly limited by the Balanced Budget Act of 1997,
decreasing overall training by 1 year offers increased ﬂexi-
bility to training institutions.
Our general surgery colleagues may cry foul as we
conspire to attract young trainees out of their training pro-
gram and into ours. But many general surgeons themselves
see the merit to this approach. In 2005, a Blue Ribbon
Commission sponsored by the ABS, ACS, American Surgi-
cal Association, and RRCs delineated the merits of a
modular approach to surgical training where residents
would complete a 2- to 3-year basic core curriculum before
moving into specialty training such as vascular, oncology,
or plastic surgery (Fig 3).16 The basic core would be based
on a national curriculum and require passage of an exam
before moving forward. As with most provocative, bold,
and exciting ideas in surgical education, it was killed. I
hope that general surgery does someday move forward
with this modular approach, as I believe it would dovetail
directly with the proposal I am making here today.
Although not ready to move into a modular training
system the ABS, RRCs, and leadership of General Surgery
have compromised by approving, in 2011, the new “Flex-
ibility in Surgery Training Program.”17 For the ﬁrst time,
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dents need to have the exact same training program and al-
lows up to 12 months of early specialization and ﬂexible
rotations during years 3 to 5. It seems to me, in principle,
that it is a relatively short jump to allow these residents to
focus even more by moving into a training program in
vascular surgery if this is their chosen career path.
Obviously, allowing residents to leave general surgery
training programs after 3 years could create potential hard-
ship for general surgery training programs. But residents
moving in and out of programs are commonplace. There
is already an approximately 20% attrition rate in General
Surgery training programs, with most occurring during
the junior years.18 Furthermore, approximately 36% of
general surgery residents take 1 to 3 years out for
research.19 These factors create a steady ﬂux of residents
in and out, which programs have easily accommodated.
The movement of a small number of general surgery resi-
dents into vascular surgery 3þ3 programs is unlikely to
tip the balance of this ﬂux signiﬁcantly. In the meantime,
accommodations could be made to protect general surgery
programs. At the Brigham and Women’s Hospital, for
example, we currently accept eight categorical general sur-
gery residents per year. We are currently exploring the op-
tion of a pilot program where we would drop one
noncategorical resident and add an additional ninth cate-
gorical resident with the understanding that we would re-
cruit one resident out of each year to enter 3 years of
vascular surgery training after completing 3 general surgery
years. That is an opportunity and challenge that we would
relish and would no doubt be successful with.
Vascular surgery is a complicated and demanding ﬁeld;
arguably, the most demanding in all of surgery. Our pa-
tients are extremely complex and pose challenges for even
the most knowledgeable, skilled, and capable vascular sur-
geons. In order to ensure that vascular surgeons of the
future can adequately manage our patients in this continu-
ously expanding ﬁeld, we must maintain the ﬂexibility to
insure the right people are getting the right training. I
have often wondered, if we fail, who will be the future ﬁre-
ﬁghters of the OR?
I would like to thank the society for the enormous priv-
ilege of serving as your President.
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